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reservoir  is  only  25  acres.  Popolopen  Dam  is  located  one  mile  above  Mine  Lake, 
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Dam.  The  drainage  area  of  the  dam  is  3.7  square  miles.  The  structure  forms  an 
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Hydrology  computations  prepared  ac.cording  to  the  Corps  of  fncj  Sneers'  screening 
criteria  establishes  the  spillway  capacity  of  1,492  cfs  at  9.9  percent  of  the 
PMF  with  the  PMF  discharge  at  15,070  cfs  and  the  1/2  PMF  discharge  at  7,1/0 
cfs.  Since  the  spillway  cannot  pass  the  1/2  PMF  discharge  without  overtopping 
the  dam,  the  spillway  is  inadequate. 

The  stability  analysis  determined  three  loading  cases  where  the  dam  was  un¬ 
stable.  Each  of  these  cases  involved  uplift  on  the  base  of  the  dam  due  to  hy¬ 
drostatic  forces  in  coirbination  with  the  PMF,  seismic  loadings  or  ice  loadings 
Only  the  ice  load  occurs  in  a  normal  operating  situation.  The  condition  of 
uplift  is  plausible  since  seepage  was  observed  at  the  juncture  of  the  masonry 
spi 1 1  way  with  the  bedrock. r 

\ 

It  is  recommended  the  following  remedial  measures  be  completed  within  two 

years: 

1.  The  seepage  condition  and  leakage  of  the  dam  should  he  eliminated  by 
sealing  deteriorated  mortar  joints  and  open  joints. 

2.  Steps  should  be  taken  to  ensure  the  dan  acts  as  a  monolith.  Addition 
al  material  should  be  added  to  the  section  to  increase  stability. 
Since  seismic  force$vare  a  possibility,  the  dam  section  should  be 

able  to  retain  stability  under  realistic  loading  conditions  which 
include  hydrostatic  uplift. 

3.  The  low  level  outlet  should  be  moved  from  its  present  position  below 

the  center  cf  the  spillway  or  provided  with  some  means  of  remote  con 
trol  of  the  vaivc  controlling  the  outlet.  * 

4.  The  dam  should  continue  to  be  draw/idown  in  the  vauter  to  reduce  ice 
pressure  effects  on  the  dam  until  such  tine  as  the  dom#  is  .repaired. 
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This  report  is  prepared  under  guidance  contained  in  the  Recommended  Guide¬ 
lines  for  Safety  Inspection  of  Dams,  for  Phase  I  Investigations.  Copies 
of  these  guidelines  may  be  obtained  from  the  Office  of  Chief  of  Engineers, 
Washington,  D.C.  20314.  The  purpose  of  a  Phase  I  Investigation  is  to 
identify  expeditiously  those  dams  which  may  pose  hazards  to  human  life  or 
property.  The  assessment  of  the  general  condition  of  the  dam  is  based 
upon  available  data  and  visual  inspections.  Detailed  investigation,  and 
analyses  involving  topographic  mapping,  subsurface  investigations,  test¬ 
ing,  and  detailed  computational  evaluations  are  beyond  the  scope  of  a 
Phase  I  Investigation;  however,  the  investigation  is  intended  to  identify 
any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the  reported  condi¬ 
tion  of  the  dam  is  based  on  observations  of  field  conditions  at  the  time 
of  inspection  along  with  data  available  to  the  inspection  team.  In  cases 
where  the  reservoir  was  lowered  or  drained  prior  to  inspection,  such  ac¬ 
tion,  while  improving  the  stability  and  safety  of  the  dam,  removes  the 
normal  load  on  the  structure  and  may  obscure  certain  conditions  which 
might  otherwise  be  detectable  if  inspected  under  the  normal  operating  en¬ 
vironment  of  the  structure. 


It  is  important  to  note  that  the  condition  of  a  dam  depends  on  numerous 
and  constantly  changing  internal  and  external  conditions,  and  is  evolu¬ 
tionary  in  nature.  It  would  be  incorrect  to  assume  that  the  present  con¬ 
dition  of  the  dam  will  continue  to  represent  the  condition  of  the  dam  at 
some  point  in  the  future.  Only  through  frequent  inspections  can  unsafe 
conditions  be  detected  and  only  through  continued  care  and  maintenance  can 
these  conditions  be  prevented  or  corrected. 


Phase  I  inspections  are  not  intended  to  provide  detailed  hydrologic  and 
hydraulic  analyses.  In  accordance  with  the  established  Guidelines,  the 
Spillway  Test  flood  is  based  on  the  estimated  "Probable  Maximum  Flood"  for 
the  region  (greatest  reasonably  possible  storm  runoff),  or  fractions 
thereof.  Because  of  the  magnitude  and  rarity  of  such  a  storm  event,  a 
finding  that  a  spillway  will  not  pass  the  test  flood  should  not  be  inter¬ 
preted  as  necessarily  posing  a  highly  inadequate  condition.  The  test 
flood  provides  a  measure  of  relative  spillway  capacity  and  serves  as  an 
aide  in  determining  the  need  for  more  detailed  hydrologic  and  hydraulic 
studies,  considering  the  size  of  the  dam,  its  general  condition  and  the 
downstream  damage  potential. 
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PHASE  I  REPORT 
NATIONAL  DAM  SAFETY  PROGRAM 


Name  of  Dam  Mine  Lake  Dam  NY767 


State  Located _ New  York _ 

County  Located _ Orange _ 

Stream _ Popolopen _ 

Date  of  Inspection  May  16,  1979, 

and  June  21 ,  1979 


ASSESSMENT  OF 
GENERAL  CONDITIONS 


Mine  Lake  Dam  is  classified  as  a  small  dam  with  a  significant  hazard  potential. 
The  dam  is  constructed  of  masonry  and  is  13.9  feet  high  and  516  feet  in  length. 
Over  300  feet  of  the  dam's  length  is  less  than  8  feet  in  height.  The  dam's 
reservoir  is  only  25  acres.  Popolopen  Dam  is  located  one  mile  above  Mine  Lake, 
while  Stilwell  Dam  and  reservoir  is  located  a  few  hundred  feet  below  Mine  Lake 
Dam.  The  drainage  area  of  the  dam  is  8.7  square  miles.  The  structure  forms  an 
impoundment  which  is  used  for  recreational  purposes  on  the  West  Point  Military 
Reservation. 

Hydrology  computations  prepared  according  to  the  Corps  of  Engineers'  screening 
criteria  establishes  the  spillway  capacity  of  1,492  cfs  at  9.9  percent  of  the 
PMF  with  the  PMF  discharge  at  15,070  cfs  and  the  1/2  PMF  discharge  at  7,170 
cfs.  Since  the  spillway  cannot  pass  the  1/2  PMF  discharge  without  overtopping 
the  dam,  the  spillway  is  inadequate. 

The  stability  analysis  determined  three  loading  cases  where  the  dam  was  un¬ 
stable.  Each  of  these  cases  involved  uplift  on  the  base  of  the  dam  due  to  hy¬ 
drostatic  forces  in  combination  with  the  PMF,  seismic  loadings  or  ice  loadings. 
Only  the  ice  load  occurs  in  a  normal  operating  situation.  The  condition  of 
uplift  is  plausible  since  seepage  was  observed  at  the  juncture  of  the  masonry 
spillway  with  the  bedrock. 

It  Is  recommended  the  following  remedial  measures  be  completed  within  two 
years: 

1.  The  seepage  condition  and  leakage  of  the  dam  should  be  eliminated  by 
sealing  deteriorated  mortar  joints  and  open  joints. 

2.  Steps  should  be  taken  to  ensure  the  dam  acts  as  a  monolith.  Addition¬ 
al  material  should  be  added  to  the  section  to  increase  stability. 
Since  seismic  forces  are  a  possibility,  the  dam  section  should  be 
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able  to  retain  stability  under  realistic  loading  conditions  winch 
include  hydrostatic  uplift. 


3.  The  low  level  outlet  should  be  noved  from  its  present  position  below 
the  center  of  the  spillway  or  provided  with  some  means  of  remote  con^ 
trol  of  the  valve  controlling  the  outlet. 

4.  The  dam  should  continue  to  be  drawndown  in  the  winter  to  reduce  ice 
pressure  effects  on  the  dam  until  such  time  as  t tic  dam  is  repaired. 


Dale  Engineering  Company 


John  B.  Stetson,  President 


Approved  By: 

Date: Hid  to 


ark  H. 


Benn 


New  York  Oi strict  Engineer 


3.  Drawn  down  outlet  pipe.  Note  seepage  along  base  of  wall  with 

reservoir  partially  drawn  down.  Moss  on  wall  is  below  spillway  section. 


4.  The  laid  up  masonry  dam  appears  to  be  resting  on  bedrock. 
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Close-up  of  spillway  wall  area. 


PHASE  I  INSPECTION  REPORT 
NATIONAL  DAM  SAFETY  PROGRAM 
NAME  OF  DAM  -  MINE  LAKE  DAM  ID#  -  NY767 


SECTION  1  -  PROJECT  INFORMATION 


1.1  GENERAL 


a.  Authority 

Authority  for  this  report  is  provided  by  the  National  Dam  Inspection 
Act,  Public  Law  92-367  of  1972.  It  has  been  prepared  in  accordance 
with  a  contract  for  professional  services  between  Stetson-Dale  and 
The  U.S.  Army  Corps  of  Engineers. 

b.  Purpose  of  Inspection 

The  purpose  of  this  inspection  is  to  evaluate  the  structural  and  hy¬ 
draulic  condition  of  the  Mine  Lake  Dam  and  appurtenant  structures, 
owned  by  the  United  States  Military  Academy  and  to  determine  if  the 
dam  constitutes  a  hazard  to  human  life  or  property  and  to  transmit 
findings  to  the  Corps  of  Engineers. 

This  Phase  I  inspection  report  does  not  relieve  an  Owner  or  Opera¬ 
tor  of  a  dam  of  the  legal  duties,  obligations  or  liabilities  asso¬ 
ciated  with  the  ownership  or  operation  of  the  dam.  In  addition,  due 
to  the  limited  scope  of  services  for  these  Phase  I  investigations, 
the  investigators  had  to  rely  upon  the  data  furnished  to  them. 
Therefore,  this  investigation  is  limited  to  visual  inspection,  review 
of  data  prepared  by  others,  and  simplified  hydrologic,  hydraulic  and 
structural  stability  evaluations  where  appropriate.  The  investiga¬ 
tors  do  not  assume  responsibility  for  defects  or  deficiencies  in  the 
dam  or  in  the  data  provided. 

1.2  DESCRIPTION  OF  PROJECT 


a.  Description  of  Dam  and  Appurtenances 

The  Mine  Lake  Dam  is  a  masonry  gravity  dam  which  is  constructed  on  a 
bedrock  foundation.  The  overall  length  of  the  dam  is  approximately 
516  feet.  The  dam  is  approximately  13.9  feet  high  at  its  highest 
point  near  the  center  of  the  principal  spillway.  The  principal 
spillway  is  located  near  the  south  abutment  and  is  approximately  143 
feet  wide.  The  spillway  is  a  broad  crested  weir  with  a  top  width  of 
approximately  5  feet.  At  the  time  of  the  inspection,  the  reservoir 
was  drawn  down  approximately  5  feet  below  the  elevation  of  the  prin¬ 
cipal  spillway  exposing  an  earth  fill  area  on  the  upstream  face  of 
the  masonry  dam.  This  earthen  material  sloped  gently  into  the  im¬ 
poundment  at  a  slope  of  approximately  6  feet  horizontal  to  1  foot 
vertical.  The  material  near  the  masonry  dam  was  granular  in  nature 
while  the  material  at  the  water's  edge  was  fine  silt.  There  is  no 
evidence  of  riprap  on  this  earthen  slope.  At  the  time  of  the 
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inspection,  the  butterfly  valve  which  controls  the  drain  line  from 
the  impoundment  was  fully  ^pen  allowing  the  impoundment  to  recede  to 
a  low  level.  The  receiving  stream  immediately  downstream  from  the 
spillway  section  is  formed  in  bedrock  and  is  overgrown  with  trees  but 
shows  no  recent  signs  of  erosion.  The  stream  empties  into  Stillwell 
Lake,  a  short  distance  from  the  Mine  Lake  Dam. 

b.  Location 


The  Mine  Lake  Dam  is  located  on  the  West  Point  Military  Reservation 
in  the  Town  of  Highland,  Orange  County,  New  York. 

c.  Size  Classification 


The  maximum  height  of  the  dam  is  approximately  14  feet.  No  data  is 
available  regarding  the  storage  capacity  of  the  impoundment.  The 
estimated  storage  capacity  of  this  impoundment  is  235  acre  feet. 
Therefore,  the  dam  is  in  the  Small  Size  Category  as  defined  by  The 
Recommended  Guidelines  for  Safety  Inspection  of  Dams. 

d.  Hazard  Classification 


There  are  no  permanent  residences  downstream  from  the  Mine  Lake  Dam. 
The  receiving  stream  runs  through  the  West  Point  Military  Reserva¬ 
tion,  there  are  a  few  structures  for  intermittent  human  habitation 
located  along  the  receiving  stream.  Therefore,  the  dam  is  in  the 
Significant  Hazard  Category  as  defined  by  The  Recommended  Guidelines 
for  Safety  Inspection  of  Dams. 

e.  Ownership 

The  dam  is  located  on  the  West  Point  Military  Reservation  and  is 
therefore  owned  by  the  United  States  Government. 

f.  Purpose  of  Dam 

The  impoundment  formed  by  the  Mine  Lake  Dam  is  used  as  a  training 
area  and  for  recreational  purposes  such  as  boating  and  fishing. 

There  are  no  swimming  facilities  on  Mine  Lake. 

g.  Design  and  Construction  History 

The  Mine  Lake  Dam  was  reputedly  constructed  in  1846.  The  facility 
was  reputedly  designed  by  Alexander  Potter  Associates,  New  York  City. 
There  is  no  information  available  regarding  the  design  or  construc¬ 
tion  of  the  dam.  The  Facilities  Engineer  at  the  United  States  Mili¬ 
tary  Academy  became  concerned  about  the  condition  of  the  dam  during 
the  summer  of  1978  when  an  inspection  disclosed  numerous  leaks 
through  the  masonry  structure.  At  that  time,  the  outlet  of  the  dam 
was  opened  and  an  attempt  was  made  to  maintain  the  impoundment  at  a 
low  level.  The  drain  line,  however,  is  of  inadequate  capacity  to 
maintain  a  low  water  level  during  rainfall  events. 
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h.  Normal  Operating  Procedures 

The  drain  line  valve  is  presently  maintained  in  an  open  condition  to 
attempt  to  minimize  the  leakage  through  the  dam  by  maintaining  a  low 
water  level  in  the  impoundment.  There  are  no  other  operating  proce¬ 
dures  in  effect  for  this  facility. 

1.3  PERTINENT  DATA 


a.  Drainage  Area 

The  drainage  area  of  Mine  Lake  Dam  is  8.73  square  miles. 


b.  Discharge  at  Dam  Site 

No  discharge  records  are  available  for  this  site. 


Computed  discharges: 

Ungated  spillway,  top  of  dam 
Ungated  spillway,  PMF 
1/2  PMF 

Gated  drawdown 


1 ,493  cfs 
15,070  cfs 
7,170  cfs 
—  cfs 


c.  Elevation  (Based  on  an  Estimated  USGS  Datum) 


Top  of  dam  651.1 

Maximum  pool  -  PMF  654.9 

1/2  PMF  653.0 

Spillway  crest  648.7 

Stream  bed  at  centerline  of  dam  634.8 


d.  Reservoir 

Length  of  normal  pool 

e.  Storage 

Top  of  dam 
Normal  pool 

f .  Reservoir  Area 
Spillway  pool 

g.  Dam 

Type  -  Masonry  gravity  dam. 
Length  -  516  LF. 


1800+  FT 


235j+  Acre  Feet 
184.8+Acre  Feet 


25+  Acre 
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Height  -  13.9  feet. 

Freeboard  between  normal  reservoir  and  top  of  dam  -  2.5  feet. 

Top  width  -  5-6  feet. 

Side  slopes  -  N/A. 

Zoning  -  N/A. 

Impervious  Core  -  N/A. 

Grout  Curtain  -  Unknown. 

Spillway 

Type  -  Broad  crested  weir. 

Length  -  143  feet. 

Crest  Elevation  -  648.7. 

Gates  -  None. 

U/S  Channel  -  Reservoir. 

D/S  Channel  -  Bedrock. 

Regulating  Outlets 

Drain  -  18  inches  cast  iron  pipe  with  butterfly  valve  at  the  outlet 
end.  Elevation  -  637.5. 
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SECTION  2  -  ENGINEERING  DATA 


2.1  DESIGN 


There  is  no  engineering  data  available  for  review  on  the  Mine  Lake 
Dam.  A  survey  of  the  dam  was  provided  by  the  Facilities  Engineer. 
This  survey  was  conducted  in  1943  by  the  Office  of  the  Quarter  Master 
at  the  United  States  Military  Academy  at  West  Point.  A  similar 
survey  was  conducted  as  a  part  of  this  inspection  and  is  included  in 
the  report.  A  cross  section  of  the  dam  was  developed  from  the  data 
collected  during  this  survey.  However,  the  upstream  face  of  the  dam 
was  exposed  for  only  a  short  distance  below  the  spillway  crest  eleva¬ 
tion.  The  dam  section  was  estimated  using  the  slope  of  this  upstream 
face. 

2.2  CONSTRUCTION 


No  information  was  available  regarding  the  construction  of  the  dam. 

2.3  OPERATION 

See  Section  4. 

2.4  EVALUATION 

At  present,  the  dam  is  in  poor  condition  and  numerous  leaks  are  noted 
in  the  masonry  of  the  dam.  However,  due  to  the  age  of  the  structure, 
additional  research  for  data  on  the  structure  is  not  warranted  at 
this  time. 
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SECTION  3  -  VISUAL  INSPECTION 


3.1  FINDINGS 


a.  General 


The  Mine  Lake  Dam  was  inspected  on  May  16,  1979  by  the  Stetson-Dale 
Inspection  Team.  The  Inspection  Team  was  accompanied  on  the  inspec¬ 
tion  by  R.  Hunjan,  Assistant  Facilities  Engineer  from  the  United 
States  Military  Academy  at  West  Point.  A  field  survey  of  the  Mine 
Lake  Dam  was  conducted  on  April  24,  1979  by  a  survey  crew  from 
Stetson-Dale.  A  second  inspection  of  the  dam  was  conducted  on  June 
21,  1979,  in  order  to  observe  the  facility  in  a  full  pool  condition. 

b.  Dam 

The  survey  of  the  dam  and  spillway  system  are  shown  in  Figures  2  and 
3.  The  dam  is  constructed  of  masonry  on  a  foundation  of  bedrock. 
There  is  no  data  available  regarding  the  details  of  the  contact  with 
the  foundation.  The  south  abutment  of  the  dam  is  a  low  masonry  sec¬ 
tion  approximately  30  feet  long  and  is  founded  on  bedrock.  The 
spillway  extends  from  this  short  section  143  feet  across  the  receiv¬ 
ing  stream.  The  masonry  near  the  north  end  of  the  spillway  shows 
some  evidence  of  displacement  near  the  top  of  the  dam.  The  down¬ 
stream  face  of  the  dam  is,  however,  in  uniform  alignment  and  shows  no 
evidence  of  any  general  displacement  of  the  structure.  The  mortar 
joints  on  the  downstream  face  are  generally  deteriorated  leaving 
cracks  and  crevices  between  the  stone.  At  the  time  of  the  May  16th 
inspection,  there  was  no  evidence  of  seepage  through  the  face  of  the 
dam.  However,  the  survey  which  was  conducted  while  the  reservoir  was 
at  a  high  level  shows  the  location  of  many  points  of  seepage  through 
the  front  face  of  the  dam.  The  inspection  of  the  dam  on  June  21  also 
disclosed  seepage  through  the  face  of  the  dam.  The  water  level  at 
the  time  of  the  inspection  was  approximately  5  feet  below  the  level 
of  the  principal  spillway.  There  is  evidence  of  general  seepage 
below  the  dam  in  many  areas,  even  with  the  lowered  reservoir  level. 
The  upstream  face  of  the  dam  is  visible  to  a  point  approximately  5 
feet  below  the  top  of  the  spillway.  The  mortar  joints  in  this  area 
are  in  better  condition  than  the  downstream  face.  Upstream  of  the 
dam,  there  is  evidence  of  a  backfill  material  having  been  placed 
against  the  upstream  face.  This  material  is  gravelly  near  the  dam 
but  has  a  very  wet  and  silty  characteristic  near  the  water's  edge. 

c.  Spillway 

The  spillway  is  a  broad  crested  weir  143  feet  long.  The  vertical 
alignment  of  the  spillway  is  fairly  irregular  and  is  shown  in  detail 
in  Figure  2.  Figure  3,  an  elevation  view  of  the  masonry  in  the 
spillway  area,  shows  the  location  of  the  leakage  through  the  dam. 

The  spillway  crest  is  formed  in  concrete  and  is  deteriorated  in 
various  points  along  the  length  of  the  spillway.  The  width  of  the 
spillway  crest  is  approximately  6  feet. 
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d.  Appurtenant  Structures 

Near  the  north  abutment  of  the  dam,  there  is  located  a  foundation 
that  originally  housed  an  outlet  from  the  dam.  There  is  no  present 
evidence  of  an  active  outlet  in  this  area.  A  6-inch  cast  iron  pipe 
extends  out  of  the  ground  approximately  8  feet  near  the  base  of  this 
foundation  area.  No  other  information  is  available  regarding  the 
past  use  or  present  function  of  this  section  of  the  dam.  It  may  be 
noted  that  a  substantial  flow  channel  exists  near  this  abutment  and 
begins  at  a  point  where  considerable  leakage  was  noted  when  the 
survey  was  conducted.  At  the  time  of  the  inspection,  this  channel 
was  dry  and  its  exact  source  was  undetermined. 

e.  Reservoir  Area 

The  reservoir  area  is  generally  wooded  along  the  banks.  A  major 
highway  traverses  across  the  west  end  of  Mine  Lake.  Numerous  out¬ 
crops  of  rock  are  in  evidence  along  the  shoreline.  The  shore  slopes 
gently  away  from  the  reservoir's  edge.  There  is  no  evidence  of  bank 
instability  around  the  reservoir. 

f .  Downstream  Channel 

The  channel  downstream  from  the  dam  is  founded  in  bedrock.  There  is 
no  evidence  of  recent  erosion  along  the  channel.  The  Stilwell  Res¬ 
ervoir  is  located  approximately  200  feet  downstream  from  the  dam. 

3.2  EVALUATION 

The  visual  inspection  reveals  that  the  masonry  in  the  dam  is  in  generally 
deteriorated  condition  and  that  seepage  is  occurring  through  the  dam  while 
the  reservoir  is  at  a  high  level.  With  the  reservoir  at  a  drawdown  condi¬ 
tion,  seepage  continues  between  the  dam  and  it's  foundation.  The  reser¬ 
voir  drain  line  is  not  able  to  maintain  the  draw  down  condition  during 
rainfall  events. 


SECTION  4  -  OPERATIONAL  PROCEDURES 


4.1  PROCEDURES 


An  inspection  of  the  dam  by  the  Facilities  Engineer  of  the  United 
States  Military  Academy  at  West  Point  during  the  summer  of  1978,  dis¬ 
closed  seepage  through  the  dam.  The  drain  line  to  the  dam  was  subse¬ 
quently  opened  to  attempt  to  maintain  a  low  level  in  the  reservoir 
and  eliminate  loading  on  the  dam.  The  present  procedure  is  to  leave 
the  dam  in  the  drawn  down  condition  until  remedial  work  can  be  under¬ 
taken.  There  are  no  other  operating  procedures  appropriate  to  this 
facility. 

4.2  MAINTENANCE  OF  THE  DAM 


The  inspection  indicates  that  the  dam  has  been  maintained  periodical¬ 
ly  throughout  the  years.  The  Facilities  Engineer  of  the  United 
States  Military  Academy  at  West  Point  provides  periodic  inspection  of 
the  facility  and  exercises  general  observation  of  the  facility. 


8 


■  mmwAVkv 


SECTION  5  -  HYDRAULIC/HYDROLOGIC 


5.1  DRAINAGE  BASIN  CHARACTERISTICS 


Mine  Lake  dam  is  located  along  Popolopen  Brook  and  lies  between  two 
other  man  made  lakes,  Popolopen  and  Stilwell,  both  over  which  have 
dam  structures.  The  brook  below  Stilwell  Lake  discharges  into  the 
Hudson  River  just  below  Fort  Montgomery.  The  watershed  is  approxi¬ 
mately  8.7  square  miles,  the  terrain  is  mostly  wooded  with  rock  out¬ 
cropping,  lakes  and  swampy  areas.  The  watershed  is  largely  on  the 
West  Point  Military  Reservation  and  is  to  the  south  and  west  of  the 
cantonment  area. 

Two  previous  inspection  reports  for  Pojolopen  Lake  Dam  and  Stilwell 
Lake  Dam  prepared  under  this  Dam  Inspection  Program  provides  data  on 
the  drainage  basin  characteristics. 

5.2  ANALYSIS  CRITERIA 


The  purpose  of  this  investigation  is  to  evaluate  the  dam  and  spillway 
with  respect  to  their  flood  control  potential  and  adequacy.  The 
dam's  stability  and  flood  discharge  capacity  is  assessed  through  the 
evaluation  of  the  Probable  Maximum  Flood  (PMF)  for  the  watershed  and 
the  subsequent  routing  of  the  flood  through  the  dam's  spillway  sys¬ 
tem. 

The  PMF  event  is  that  hypothetical  flow  induced  by  the  most  critical 
combination  of  precipitation,  minimum  infiltration  loss  and  concen¬ 
tration  runoff  of  a  specific  location  that  is  considered  reasonably 
possible  for  a  particular  drainage  area.  Since  this  dam  is  in  the 
Small  Dam  Category  and  is  a  Significant  Hazard,  the  guidelines  crite¬ 
ria  (Ref.  1)  require  that  the  dam  be  capable  of  passing  one-half  the 
Probable  Maximum  Flood. 

The  hydrologic  analysis  was  performed  using  the  unit  hydrograph  meth¬ 
od  to  develop  the  flood  hydrograph.  Due  to  the  limited  scope  of  this 
Phase  I  investigation,  certain  assumptions,  based  on  experience  and 
existing  data  were  used  in  this  analysis  and  in  the  determination  of 
the  dam's  spillway  capacity  to  pass  the  PMF. 

The  U.S.  Army  Corps  of  Engineers,  Hydrologic  Engineering  Center's 
Computer  Program  HEC-1DB  was  utilized  to  evaluate  the  PMF  hydrology. 
The  Probable  Maximum  Precipitation  (PMP)  was  22  inches  according  to 
Hydrometeorological  Report  (HMR  #33)  for  a  24  hour  duration,  200 
square  mile  basin.  Loss  rates  adopted  for  the  analysis  were  1.0 
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initial  abstraction,  and  0.1  inches/hour  continuous  loss  rate. 

Snyder  method  unit  hydrograph  characteristics  were  used.  The  drain¬ 
age  basin  was  divided  into  seven  sub-areas,  one  for  each  lake  sub¬ 
basin;  and  four  sub-areas  below  the  dams,  to  evaluate  downstream 
flood  flows. 


PMF 

1/2  PMF 

At  Popolopen  Dam 

9,460 

4,680 

At  Mine  Lake  Dam 

15,070 

7,170 

At  St il well  Lake  Dam 

20,250 

9,460 

5.3  SPILLWAY  CAPACITY 


The  stone  masonry  dam  spillway  is  an  overflow  spillway.  The  spillway 
length  used  for  the  computation  was  143  feet  and  the  discharge  coef¬ 
ficient  was  3.2  at  elevation  648.7.  The  top  of  dam  which  was  also 
stone  was  an  elevation  650.9  with  a  length  of  373  feet,  a  discharge 
coefficient  of  2.64  was  used  there.  The  spillway  capacity  at  top  of 
dam  was  1  ,493  cfs. 


SPILLWAY  CAPACITY 


Pi scharge  Capacity 

PMF  15,070  9.9% 

1/2  PMF  7,170  20.8% 

5.4  RESERVOIR  CAPACITY 


No  drawings  were  available  for  this  investigation.  Topographic  in¬ 
formation  described  from  USGS  mapping  computed  the  reservoir  storage 
to  be  around  225  acre  feet.  At  the  1/2  PMF  stage,  the  reservoir 
total  storage  is  340  acre  feet. 

5.5  FLOOD  OF  RECORD 


According  to  previous  inspection  reports  dated  December  1978,  flow 
records  in  the  Wallkill  River  Basin  indicate  that  the  worst  flood  re¬ 
corded  was  October  16,  1955.  There  are  no  stream  gages  or  records  of 
major  floods  for  the  Popolopen  Brook  Watershed. 
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5.6  OVERTOPPING  ANALYSIS 


The  HEC1-DB  analysis  indicates  that  the  dam  would  be  overtopped  as 

follows: 


OVERTOPPING  IN  FEET 


PMF  4.0 

1/2  PMF  2.1 

No  significant  effect  would  be  realized  downstream.  The  PMF  would 
pass  through  Stilwell  Reservoir  with  4  feet  of  freeboard  remaining. 

5.7  EVALUATION 

The  dam  has  no  flood  mitigation  capability.  Overtopping  could  occur 
at  less  than  10  percent  of  the  PMF.  The  spillway  is  therefore  rated 
inadequate.  Since  the  dam  is  classified  as  a  Significant  Hazard,  The 
Corps  of  Engineers  screening  criteria  for  a  severely  inadequate 
spillway  does  not  require  measures  to  improve  spillway  capacity. 
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SECTION  6  -  STRUCTURAL  STABILITY 


6.1  EVALUATION  OF  STRUCTURAL  STABILITY 


a.  Visual  Observations  And  Data  Review 


The  masonry  structure  (stone  and  mortar)  was  observed  by  members  of 
the  inspection  team  at  two  different  times.  The  initial  inspection 
occurred  with  Mine  Lake  drawn  down  to  a  level  approximately  five  feet 
below  spillway  elevation.  A  later  inspection  was  performed  after  the 
lake  level  had  been  permitted  to  raise  to  near  spillway  elevation. 

Reportedly,  the  dam  structure  was  originally  constructed  at  this  lo¬ 
cation  some  133  years  ago  in  1846  but  no  information  is  available 
concerning  the  design  or  construction.  It  is  not  known  if  the  pre¬ 
sent  dam  is  representative  of  the  original  construction,  or  if  it  has 
been  enlarged/rebuilt  to  any  extent.  Conversations  with  Corps  of 
Engineers  personnel  at  the  West  Point  Military  Reservation  imply  the 
belief  that  the  dam  could  have  been  a  dry,  layed-up  stone  structure. 
Joint  mortar  may  have  been  provided  at  some  post-construction  time. 

The  dam's  face  material  consists  essentially  of  large  stone.  It  ap¬ 
pears  that  the  dam  stone  is  founded  directly  on  the  areas  bedrock 
(exposed  throughout  the  downstream  area.  As  a  structure,  the  dam 
appears  stable,  with  no  indication  of  misal ignment ,  tilting  or  lat¬ 
eral  displacement.  Some  minor  movement  of  the  stones  were  noted. 
However,  seepage  occurs  through  the  face  and  base  of  the  dam  at  a 
number  of  locations.  This  seepage  is  a  flowing  condition  as  opposed 
to  a  dampness  condition  but  seepage  pressures  were  not  vjreat  enough 
to  create  a  spurting  condition.  The  seepage  appears  to  be  limited  to 
paths  along  joints  between  the  structure's  stone.  At  the  time  of  in¬ 
spection  on  June  21,  flow  was  largely  at  the  base  of  the  dam.  Areas 
of  poor/missing  joint  mortar  are  numerous.  The  still  present  mortar 
is  generally  fair  to  poor. 

Comparing  conditions  at  the  time  of  low  lake  level  to  the  time  of 
higher  lake  level,  downstream  dam  face  seepage  was  noticeably  much 
greater  at  the  high  water  level,  an  expected  condition  but  also  cre¬ 
ating  the  implication  that  the  more  significant  seepage  entry  occurs 
through  the  upper  part  of  the  dam's  upstream  side.  Soil  material 
placed  or  accumulated  against  the  lower  half,  approximately,  of  the 
dam's  upstream  side  probably  acts  to  retard  seepage  entry  through  the 
dam's  lower  section. 

Examination  of  the  upstream  face  of  the  dam's  deeper  deteriorated 
joints  at  a  few  locations  showed  no  mortar  at  the  more  internal  loca¬ 
tions,  but  numerous  small  stones  and  rock  fragments  where  noted. 

From  this  it  is  felt  possible  that  the  structure  was  originally  dry 
construction  with  small  stone  and  rock  fragments  utilized  to  fill 
joints  to  improve  the  dam's  structural  strength  and  resistance  to 
seepage.  Mortar  application  may  have  been  limited  to  the  facial 
zones,  during  original  construction  or  some  subsequent  time. 
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The  mortared  stone  dam  cap  is  generally  in  fair  condition.  Some 

stone  in  the  cap  could  have  been  displaced  by  ice  action.  In  the  dam 
structure  there  is  little  evidence  of  movement  of  individual  large 
face  stone,  an  exception  being  on  the  downstream  face  near  the  south¬ 
erly  abutment.  At  this  location,  one  large  stone  in  the  dam's  upper 
half  has  experienced  noticeable  movement.  Seepage  occurs  in  the  gen¬ 
eral  area,  but  it  is  felt  the  displacement  is  more  the  result  of  ice 
formation  in  joints  than  seepage  pressure.  The  spillway  area  at  the 
base  of  the  dam  is  bedrock,  but  brush  and  trees  exist  in  a  thin  soil 
cover  at  the  base  of  the  dam  near  the  abutment  areas. 

Geology  and  Seismic  Stability 

The  Mine  Lake  area  lies  in  the  Hudson  Highlands,  which  is  part  of  the 
Reading  Prong.  The  Reading  Prong  is  an  elongate  upland  of  Precam- 
brian  igneous  and  metamorphic  rocks  which  extends  southwestward  from 
Connecticut,  through  southeastern  New  York  and  western  New  Jersey, 
into  Pennsylvania. 

The  dam  is  sited  on  bedrock,  which  is  a  hypersthene-quartz-ol igocl ase 
gneiss  of  Precambrian  age.  Downstream  from  the  spillway  the  stream 
channel  is  in  this  same  bedrock.  Where  fresh,  the  bedrock  is  a  green 
or  greenish-buff  color;  weathered  surfaces  are  white  to  light  gray. 
Subordinate  amounts  of  biotite,  amphibole  and  pyroxene  are  present  in 
the  gneiss.  Bedrock  foliation  strikes  from  N  35  degrees  E  to  N  45 
degrees  E  and  dips  generally  60  degrees  SE.  The  dam  orientation  is 
roughly  parallel  to  the  rock  foliation. 

Blocks  of  gneiss  make  up  the  dam  structure  and  were  laid  with  the 
foliation  planes  oriented  in  various  directions  relative  to  the  face 
of  the  dam.  Block  foliation  was  laid  either  parallel  to  the  face  or 
perpendicular  (both  vertical  and  horizontal)  to  the  dam  face.  These 
blocks  are  weathered  badly  in  places  to  the  extent  that  specimens  are 
easily  removed  and  are  rotted  to  the  extent  that  they  may  easily  be 
crushed  by  hand. 

Although  gneiss  is  generally  considered  to  be  relatively  impervious 
and  to  have  considerable  strength  and  bearing  capacity,  weathering  of 
pyroxene  (hypersthene)  and  plagioclase  (oligoclase)  as  well  as  any 
biotite  and  amphibole  present  may  yield  rotted  zones  which  could  per¬ 
mit  seepage.  Such  occurrences  would  contribute  to  the  seepage  and 
flow  noted  along  and  beneath  the  dam  face,  particularly  where  the 
foliation  planes  of  the  blocks  in  the  dam  are  perpendicular  to  the 
face. 


Mortar  used  for  laying  up  the  blocks  of  gneiss  on  the  dam  is  badly 
deteriorated.  Specimens  of  this  mortar  are  easily  crushed  by  hand  in 
some  cases.  Petrographic  analyses  of  the  mortar  shows  the  aggreate 
make-up  to  be  of  poor  quality.  Grains  of  minerals  (quartz,  amphi¬ 
bole,  pyroxene,  biotite  and  feldspar)  and  rock  (slate  and  gneiss)  are 
present.  Leached  out  cavities  are  also  present.  The  calcareous  por¬ 
tion  is  also  badly  weathered  in  places.  The  aggregate  make-up  of  the 
mortar  would  contribute  readily  towards  mortar  deterioration.  The 
poor  condition  of  the  mortar  may  be  the  major  cause  of  seepage  and 
leakage  through  the  dam.  As  noted  previously,  weathering  of  some 
portions  of  the  dam  blocks  also  could  allow  for  some  seepage. 


The  area  is  designated  as  being  in  Zone  1  of  the  Seismic  Probability 
Map.  Because  the  area  is  located  within  the  Ramapo  fault  system,  the 
New  York  State  Geological  Survey  believes  this  region  should  be  up¬ 
graded  to  a  Zone  3.  As  shown  on  Geologic  Structures  Map  1,  numerous 
faults  are  known  to  exist  in  the  vicinity  of  Mine  Lake.  Several  sig¬ 
nificantly  large  faults  are  also  known  to  exist  beyond  the  boundaries 
of  Geologic  Structures  Map  1.  Numerous  additional  lineaments,  not 
shown  on  this  map,  but  shown  on  the  Preliminary  Brittle  Structure  Map 
of  New  York  of  the  New  York  State  Geological  Survey  (1977),  may  indi¬ 
cate  additional  fault  or  shear  zones  are  present  in  this  area.  A 
shear  zone  is  indicated  as  being  perpendicular  to  and  beneath  the  dam 
at  Stillwell  Lake. 

Agaarwal  and  Sykes  (1978)  believe  the  Ramapo  fault  is  capable  of  gen¬ 
erating  an  earthquake  of  at  least  intensity  VII  (Modified  Mercalli 
scale).  Their  map  has  been  reproduced  here  as  Geologic  Structures 
Map  2.  The  dam  location  is  northeast  of  the  map  center  and  west  of 
the  Ramapo  fault. 

Seven  earthquakes  have  been  recorded  from  within  a  20  mile  radius  of 
the  dam.  One  earthquake  located  11  miles  to  the  north  and  recorded 
in  1878,  had  an  intensity  of  V;  another  recorded  in  1941,  about  12 
miles  to  the  southwest,  also  had  an  intensity  of  V.  The  most  recent 
earthquake,  intensity  about  I,  occurred  4  miles  to  the  northeast. 

c.  Stabi 1 ity  Eval uation 

Field  observations  and  materials  evaluation  indicate  that  although 
the  structure  has  managed  to  maintain  stabi ity  under  past  loading 
conditions  the  dam  leaks  significantly  and  the  rock  and  mortar  mate¬ 
rials  have  deteriorated  to  an  extensive  degree  with  deterioration  ex¬ 
pected  to  progress,  probably  at  an  increasing  rate. 

To  obtain  an  indication  of  the  potential  for  rehabilitating  the  pre¬ 
sent  structure,  on  the  assumption  repair  to  reduce  seepage  and  rock 
materials  deterioration  could  be  accomplished,  stability  analyses 
have  been  performed.  Since  information  relating  to  the  as-built  con¬ 
dition  of  the  dam  has  been  limited  to  observation  surveys  conducted 
as  part  of  the  present  study,  a  number  of  assumptions  have  been  made 
regarding  properties  of  materials  and  the  dam  geometry.  Accordingly, 
the  indicated  stability  factors  of  safety  summarized  in  the  table 
below  should  be  considered  as  order-of-magnitude,  to  use  as  a  guide 
in  anticipating  the  stability  behavior  for  a  particular  combination 
of  loading  conditions. 

The  analysis  has  treated  the  dam  structure  as  a  monolith,  a  condition 
not  accurately  representative  of  existing  conditions  but  which  could 
represent  a  properly  rehabilitated  structure.  Where  significant 
leakage  through  a  dam  does  occur,  the  water  pressures  behind  the 
structure  are  expected  to  be  somewhat  less  than  full  hydrostatic 
pressure  assumed  for  a  non-leaking  monolith.  Conversely,  where 
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seepage  occurs,  water  pressures  internal  to  the  dam  could  effect 
structural  strength  and  ability  to  resist  external  forces  acting  at 
certain  points.  In  the  analysis  for  the  monolith,  it  has  been 
assumed  that  the  strength  of  materials  in  the  structure  would  be 
adequate  to  resist  internal  shears  and  bending  moments  occurring 
because  of  loading.  The  results  of  the  analysis  are  summarized 
below.  The  analysis  are  included  in  Appendix  D. 


RESULTS  OF  STABILITY  COMPUTATIONS 


(I) 


(i) 


(ID 


(111) 


(II) 


(D 


(ii) 


(III) 


(i) 

(ii) 

(iii) 


Factory  of  Safety* 

Loading  Conditions  Overturning  Sliding 

Reservoir  level  at  spillway  elevation 


uplift  on  base,  no  ice  acting 


no  uplift,  ice  one  foot  thick  acts 


uplift  plus  ice  one  foot  thick 


1.6+  9_+  (friction 

shear 
method) 
1.7+^(  friction 
only,  no 
shear) 

1 . 4j+  1.2j+(  friction 

only,  no 
shear) 

0. 9+^  0.87^(  friction 

only,  no 
shear) 


Reservior  level  at  PMF  elevation 


uplift  on  base 


no  uplift 


0.9_+  4. 3+(  friction 

shear 
method) 

0.64j^(  friction 
only) 

2.0+  1. 15_+(  friction 

only) 


Reservoir  level  at  spillway  elevation,  with 
earthquake  forces  acting  (utilizing  seismic 
coefficients  applicable  to  Zone  3  Probability 
Area) 

uplift,  no  ice  1.26+^ 

no  uplift,  ice  one  foot  thick  1 . 13j+ 

uplift,  plus  ice  one  foot  thick  0.7&+ 


*These  factors  of  safety  indicate  the  ratio  of  moments  resisting  overturn¬ 
ing  to  moments  causing,  and  the  ratio  of  forces  resisting  sliding  to 
those  causing  sliding;  a  ratio  less  than  unity  indicates  instability. 

The  analysis  considered  the  level  of  the  downstream  pool  to  be  at  the 
base  of  the  dam  section. 


The  analyses  indicate  unsatisfactory  stability  against  overturning 
and  sliding  for  certain  combinations  of  loading,  including  normally 
expected  conditions. 

Critical  to  the  analysis  and  resulting  indication  of  stability  are 
the  items  of  uplift  water  pressures  acting  on  the  foundation  of  the 
dam  and  the  permeability  of  the  foundation  site's  rock.  The  analysis 
uplift  force  was  based  on  full  headwater  hydrostatic  pressure  acting 
at  the  dam's  foundation  upstream  corner  and  a  zero  tail  water  hydro¬ 
static  pressure  acting  at  the  dam's  downstream  corner,  with  the  re¬ 
sulting  triangular  force  pattern  applied  to  100  percent  of  the  dam 
section.  On  the  basis  of  the  observed  seepage  at  the  time  of  the 
field  inspections  and  possibility  of  rotted  zones  in  the  bedrock  per¬ 
mitting  seepage,  it  is  felt  the  uplift  assumptions  are  reasonable  in 
lieu  of  the  absence  of  actual  field  measurements. 

The  lake  level  has  been  drawn  down  at  times  in  the  recent  past  be¬ 
cause  of  concern  over  stability.  Utilizing  the  results  of  the  analy¬ 
sis  as  a  guide,  it  would  be  prudent  to  maintain  the  lake  at  a  drawn 
down  elevation,  particularly  in  winter. 

Practical  means  to  improve  the  stability  against  overturning  and 
sliding  include  increasing  the  mass  (cross  section)  of  the  present 
darn  by  the  addition  of  concrete  or  rock  or  earth  fill  to  the  upstream 
and/or  downstream  sides.  Grouting  or  other  means  to  seal  deterio¬ 
rated  mortar  joints  and  open  joints  is  also  recommended  to  improve 
the  internal  strength  of  the  dam  structure  and  also  to  prevent  the 
effects  of  seepage  such  as  ice  damage  and  erosion.  Where  additional 
materials  are  utilized  to  increase  the  mass  of  the  dam,  the  design 
and  construction  should  consider  the  need  to  include  protection 
against  wave  action,  overflow  and  erosion. 
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SECTION  7  -  ASSESSMENT/REMEDIAL  MEASURES 


7.1  DAM  ASSESSMENT 
a.  Safety 


The  Phase  I  inspection  of  Mine  Lake  Dam  did  not  indicate  conditions 
which  constitute  an  immediate  hazard  to  human  life  or  property.  Un¬ 
der  present  normal  operating  conditions,  the  dam  is  not  considered  to 
be  unstable.  However,  conditions  could  occur  where  uplift  forces  on 
the  dam  in  combination  with  either  ice  loads,  a  PMF  event,  or  seismic 
loading  could  cause  instability.  In  addition,  the  spillway  capacity 
of  1,493  cfs  is  only  9.9%  of  the  PMF.  The  computed  PMF  is  15,070  cfs 
while  the  1/2  PMF  is  7,170. 

The  following  specific  safety  assessments  are  based  on  the  Phase  I 
visual  examination  analysis  of  hydrology  and  hydraulics,  and  struc¬ 
tural  stability: 

1.  The  dam  appears  stable,  with  no  indication  of  misalignment, 
tilting  or  lateral  displacement.  Some  minor  movement  of  the 
stone  was  noted. 

2.  Seepage  was  observed  at  the  base  of  the  dam  at  the  juncture  with 
bedrock  at  a  number  of  locations.  Considerable  flow  was  noted 
through  the  dam. 

3.  A  low  level  outlet  pipe  controlled  by  a  butterfly  valve  is  lo¬ 
cated  immediately  below  the  spillway.  This  is  a  difficult  loca¬ 
tion  to  operate  the  valve. 

4.  The  mortar  in  the  stone  work  was  in  fair  to  poor  condition.  The 
upstream  face  of  the  dam  had  deep  deteriorated  joints  at  a  few 
locations.  Inspection  of  these  areas  showed  no  mortar  in  the 
more  internal  locations.  The  conclusion  was  that  the  mortar  was 
facial . 

5.  The  mortared  stone  dam  cap  is  in  fair  condition.  Seepage 
through  these  joints  may  be  due  to  ice  formations  in  the  joints. 
A  petrographic  analysis  determined  the  aggregate  make-up  to  be 
poor  qual ity. 

6.  The  stone  in  the  dam  is  gneiss  and  is  weathering.  Rotted  zones 
within  the  stone  may  have  contributed  to  the  seepage. 

7.  Seismic  records  indicate  that  this  area  should  probably  be 
classified  as  Zone  3,  wherein  seismic  forces  should  be  evaluated 
in  the  dam's  stability. 

8.  The  dam,  which  is  probably  layed  up  stone  work  with  a  rubble 
center,  was  analyzed  for  stability  as  a  monolith,  a  condition 
which  may  not  accurately  represent  of  the  dam's  current  condi¬ 
tion. 
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b.  Adequacy  of  Information 

The  information  available  is  adequate  for  Phase  I  inspection 
purposes.  No  plans  or  design  information  was  available  to  use  in  the 
investigation. 

c.  Urgency 

The  spillway  capacity  is  severely  limited  and  the  dam  leaks.  This 
condition  added  to  the  structural  instability  with  hydrostatic  uplift 
forces  under  either  ice,  PMF,  or  seismic  loadings,  establishes  that 
design  work  for  repair  of  the  dam  should  be  initiated  within  the  next 
6  months  with  repairs  to  be  completed  within  2  years. 

d.  Need  for  Additional  Information 

No  additional  information  is  needed  to  perform  this  assessment. 

7.2  RECOMMENDED  MEASURES 


a.  The  seepage  condition  and  leakage  of  the  dam  should  be  eliminated  by 
sealing  deteriorated  mortar  joints  and  open  joints. 

b.  Steps  should  be  taken  to  ensure  the  dam  acts  as  a  monolith.  Addi¬ 
tional  material  should  be  added  to  the  section  to  increase  stability. 
Since  seismic  forces  are  a  possibility,  the  dam  section  should  be 
redesigned  to  retain  stability  under  realistic  loading  conditions 
which  include  hydrostatic  uplift. 

c.  The  low  level  outlet  should  be  moved  from  its  present  position  below 
the  center  of  the  spillway. 

d.  The  dam  should  continue  to  be  drawndown  in  the  winter  to  reduce  ice 
pressure  effects  on  the  dam  until  such  time  as  the  dam  is  repaired. 
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FIELD  INSPECTION  REPORT 


CHECK  LIST 


Hunjan  Assistant  Chief  Civil  Engineering  Section 

Facilities  Engineer 

U.S.  Military  Academy,  West  Point 
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SHEET  11 


CHECK  LIST  NAME  OF  DAM  Mine  Lake  at  West  Point 

ENGINEERING  DATA 

DESIGN,  CONSTRUCTION,  OPERATION  ID  #  767  _ 

PHASE  1 


RAINFALL/RESERVOIR  RECORDS 


I  TEH  REMARKS 


BORROW  SOURCES 


information  prepared  for  this  report. 


SHEET  15 


CHECK  LIST 

HYDROLOGIC  &  HYDRAULIC 
ENGINEERING  DATA 


DRAINAGE  AREA  CHARACTERISTICS:  8.75  sq.  ml. _ 

ELEVATION  TOP  NORMAL  POOL  (STORAGE  CAPACITY):  648.7  feet. _ 

ELEVATION  TOP  FLOOD  CONTROL  POOL  (STORAGE  CAPACITY):  648.7  feet. 
ELEVATION  MAXIMUM  DESIGN  POOL: 


ELEVATION 

TOP  DAM: 

650.9 

CREST: 

a. 

Elevation 

648.7  feet 

b. 

Type 

Stone  masonry  weir. 

c. 

Width 

6  feet 

d. 

Length 

143  feet. 

e. 

Location 

Spi 1  lover 

Center  of  dam. 

f. 

Number  and  Type  of 

Gates  None. 

OUTLET  WORKS: 

a.  Type 

Steel  pipe 

with  butterfly  valve. 

b. 

Location 

Center  of 

dam  below  spillway  section. 

c. 

Entrance 

Inverts 

d. 

Exit  Inverts 

estimated  637 

e. 

Emergency  Dra indown 

Facilities  this  pipe. 

HYDROMETEOROLOGICAL  GATES: 

a.  Type 

b. 

Location 

— 

c. 

Records 

— 

MAXIMUM  NON-DAMAGING  DISCHARGE:  n/A 


I 


Mi* 1-€ 


/i 


- 

•.  7C? 

-  "  *  />  _  _ 


Estimated  Impoundment  Size 
□  1  -5  acres 

0^ 


5-10  acres 
Over  10  acres 


ION  REPORT 
nspcc t ion) 


v  ■  > 

'--i 

i 


County 

Hazard  C 1  a ? *» *v 

Date 

L  Inspector 

A 

/<p// 

Use 


Water  Supply 

□ 

Power 

□ 

Recreation 

□ 

Fish  and  Wildlife 

□ 

Farm  Pond 

□ 

No  Apparent  Use-Abandoned 

Estimated  Height  of  Dam  above  Streambed 


□ 

□ 


Under  10  feet 
10-25  feet 
Over  25  feet 


Condition  of  Spillway 

Ef"  Service  satisfactory  □  Auxiliary  satisfactory 

□  In  need  of  repair  or  maintenance  □  In  need  of  repair  or  maintenance 

Explain: 


Condition  of  Non-Overflow  Section 

□  Satisfactory 

In  need  of  repair  or  maintenance  Explain: 

S  team. . . . 


Condition  r  ’  Mechanical  Equipment 
In  need  of  repair  or  maintenance  Explain:  /l/soJ  /T  ^ 


Evaluation  (From  Visual  Inspection) 

Q^No  defects  observed  beyond  .normal  maintenance 

□  Repairs  required  beyond  normal  maintenance 
★Explain  Hazard  Class,  if  Necessary  - 


ci 

Dam  Number 

River  Basin 

/ 

Type  of  Construction 

□  Earth  w/concrete  spillway 

□  Earth  w/drop  inlet  pipe 

□  Earth  w/stone  or  riprap  spillway 

□  Concrete 
Stone 

|  |  Timber 


□ 

Qy 


Estimated  Impoundment  Size 
|  1-5  acres 

|  5-10  acres 

yS  Over  10  acres 


Date 

Hazard  Class*  &  Inspector 


A4  7-/7  /<&// 


| "DyS  Water  Supply 

|  |  Power 

□  Recreation 

Q  Fish  and  Wildlife 

□  Farm  Pond 

□  No  Apparent  Use-Abandoned 


Estimated  Height  of  Dam  above  Streambed 
|  |  Under  10  feet 

10-25  feet 

□  Over  25  feet 


0^  Service  satisfactory 
|  |  In  need  of  repair  or  maintenance 

Explain:  _ 


Condition  of  Spillway 

|  j  Auxiliary  satisfactory 

Ltenance  □  In  need  of  repair  or  maintenance 


Condition  of  Non-Overflow  Section 

□  Satisfactory 

In  need  of  repair  or  maintenance  Explain:  / r<r/<l 


cf  fTO  K.  ^  y  y kJ  4  * 


Condition  :  ~  Mechanical  Equipment 

Satisfactory 

□  In  need  of  repair  or  maintenance  Explain:  /l/so 0 


Evaluation  (From  Visual  Inspection) 

(T^^No  defects  observed  beyond  .normal  maintenance 

□  Repairs  required  beyond  normal  maintenance 
^Explain  Hazard  Class,  1£  Necessary  • 


Am: 
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August  30,  1974 


Colonel  C.  W.  Guth 

Directors to  of  Facilities  Engineering 

Boildln^  667- B 

lofted  States  Military  Academy 
Vest  Point ,  Hew  Y.rk  10996 

Ke:  Mine  Lake  Daw 

Cranston  i-j.ke  Dam  #213-508 
Lake  George na  Daa  #443 

Lower  Hudson  Water abed 


Dear  Colonel  Gutb: 

Inspections  of  the  referred  to  dams  were  made  by  Kenneth  Hamer  In 
cooperation  with  your  office  during  the  months  of  July  and  August,  1974. 

The  findings  are  as  follows: 

The  Mine  Lake  Daw  has  several  leeks  through  the  laid  up  stone. 
They  ere  of  a  minor  nature  now,  however,  proper  oalnteosnee  at  this 
time  would  alleviate  future  problems. 

The  Georgs na  Dew  (#443)  has  leaks  through  several  cracks  and 
concrete  joints  in  the  non-overflow  section.  As  with  the  H'm*  lake 
Dew,  It  would  be  vise  to  correct  the  situation  within  the  near  future. 

The  Cragctoa  Lake  Den  (#213-108)  has  a  large  portion  of  the 
concrete-stone  spillway  completely  broken  away.  The  structural  in¬ 
tegrity  of  this  dam  is  in  serious  question.  It  is  recoanended  that 
your  office  examine  the  structure  and  take  appropriate  action  in 
the  near  future. 

Please  inform  this  office  as  to  your  Intention  and/or  work  performed 
on  the  dans  mentioned. 

»  Thank  you  for  your  cooperation. 

Very  truly  youre, 

K.  B.  Norton,  Chief 
Bureau  of  Feci li ties  end 
Construction  Management 


B-a 


DEPARTMENT  OF  THE  ARMY 
UNITED  STATES  MILITARY  ACADEMY 
WEST  POINT.  NEW  YORK  10936 


Mr.  R.  B.  Norton 

Chief,  Bureau  of  Facilities 

and  Construction  Management 

N.  Y.  State  Department  of  Environmental  Conservation 

50  Wolf  Road 

Albany,  New  York  12201 


Dear  Mr.  Norton: 

This  replies  to  your  letter  of  30  August  1974  about  the  inspection  of 
Mine  Lake  Dam,  Cragston  Lake  Dam  No.  213-808,  Lake  Georgena  Dam  No.  443, 
and  Lower  Hudson  Watershed  made  by  Kenneth  Harmer  of  your  office. 

The  dams  in  question  were  recently  reinspected  to  determine  appropriate 
work  requirements.  The  following  work  will  be  scheduled  and  accomplished 
as  soon  as  possible: 

Mine  Lake  Dam  -  Cut  out  deteriorated  mortar  in  joints  and  repoint 
same.  Plug  up  holes  in  base  of  dam  where  water  seeps  through. 

Georgena  Dam  (No.  443)  -  Cut  out  the  loose  sections  of  concrete  and 
replace  them  with  new.  Since  this  lake  serves  no  purpose,  I  propose  to 
maintain  the  present  water  level  in  this  dam  which  is  now  approximately 
four  feet  below  the  bottom  of  the  overflow  in  the  spillway.  This  will 
reduce  the  pressure  against  that  part  of  the  dam  which  is  now  out  of  alignment. 

Cragston  Lake  Dam  (No.  213-808)  -  Remove  the  section  of  the  spillway 
which  has  separated  from  the  face  of  the  dam  and  replace  it  with  poured 
concrete. 

Scheduled  monitoring  of  these  dams  will  be  an  established  requirement  to 
preclude  future  deterioration. 

Your  Interest  and  assistance  in  surveying  the  USMA  dams  on  the  West  Point 
Reservation  is  greatly  appreciated. 


Sincerely, 


.  *r.t'  . 

C.  W.  GUTH  - 
Colonel,  CE 
Engineer 


Buy  and  hold  U.  S.  Savings  Bonds 
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